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Abstract This paper investigates the effectiveness of all-wheel steering (AWS) through numerical analysis
based on constrained optimization. AWS is known to improve low-speed maneuverability by steering in the
opposite direction to the front wheels and to enhance high-speed stability by steering in the same direction. To
quantify these benefits, two constrained optimization problems are formulated under safety-related constraints,
including sideslip angle, lateral acceleration and tire non-slip conditions. The first problem determines the
maximum allowable yaw rate over a range of longitudinal velocities and front steering angles, while second
determines the minimum achievable sideslip angle for a given yaw rate condition under the same constraints. The
results shows that RWS enlarges the feasible operating region in terms of longitudinal velocity and front steering
angle, increases the allowable yaw rate and significantly reduces the sideslip angle.
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